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Antibody Responses to Adnetdbader spp. and Pseudomonas 
aerugmosa in Multiple Sclerosis: Prospects for Diagnosis Using 
ttie Myelin^cittfitobacfer^Neurofilament An^g^fez-fe^ 
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CUNNINGaEIAM,* V- CHAMOUN^BL J.THOMtSOH^X CROKER.' a»4-*P ^g . 

Rewiwd 29 Rteiajy 2noi/Retiiiaed far 

Swi«.lnMSi«tteiilai*!«atedte«^rfaiiti»^ 
;S^aSte^stF.«n«6«««^ MBP, and 

M%ti«tsirliIiCVite wli«alOvoiiittola.Tlertew to ^ iuua^aa>aa0 

of MS x^qiiii^ fuCher eraloatl^ 



Multiple sdciosis (MS) is die most conunon demydjuatiag 
disease Of the central jaeivotis system, affec^ofi approximaccly 
60,000 individuals in tiie United ja^om sid 400,000 in the 
t^Qited Slates. It is general^ tbooght to be aa autoimniime 
disease lliai is triggered ty aa inlecdois agent, pcss^ 
diroiigh. a molecuigtr diniiciy mcdvffilfan of induction (1), slgi- 
ilar to the simatlchi occcrang in the pathology of Acmnaec 
fever 

A number of diffetenc . sucxdlnal seqaeoces, indudiiig 
Fstudomonas peptides^ are cajpsi^e of bOiyatiog la^Mii b9sk: 
protein (MBP>spedfic T-cell donea from MS patieiits (19), 
there by indicating that seveial micfociganisQis may cany mim- 
icty epitopes of myelin. This coutd c^Jain the diffScalty of 
Unlcixjg the imnmnopaifaogBnc^ of MS to a sin^e miciobiai 
agent, suggesdng that several sach bacteria coold be involved 
in initiaxii:® the autoimunro process (<S)- 

t vas dedded to investigate MS patious for possiWe im- 
nrane rcapoDses to pathogens that caxxy moLacnlar minlciy 
sequences resembling brain components, sucb asAdrufcbacter 
spades and l^mdomonas cezugncsa. We bava identified an 
amino add sequence amaaiity between tbe cnccphaCtogeiuc 
peptide of bovine MBP (5) and a sequence present in 4-car- 
bojcymuconolactone decaibOTyUse clAcmetohacterea koaeeti - 
cus (3)- A similar seqaencc was also found in Y^^aibaxyran- 
couolactone decarboxylase of P. amigfnosa (Swisspiot^ 

The aims of this study vere to detcnxiine T!(^ether MS pa- 
tients have elevated leviBls of aiitifao^ es to five dlffierent strains 
plAdnetohacscr as well as id P. ceru^nosoj EschencMa ccU^ 
MBP, and neuromamenis, compared to cerebrovascolar-acci- 
deni (CVA) patients and conciol bealilbgr blood donors. A 
ftirther study was earned out, incorporating an ioQanjmatoiy 
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nothMS disease ccmtidU viral cncephaCtis, and a new set of 
amtrol ail^ ccts^ to assess whether MS paiienis have devaied 
levds of immrao^obulin G (IgCO antibo^cs lo A. a^coasaSr 

MATERIAlSAND METHODS 
ScnHnwliirf«-ScaitM26MSpalIaitt (mdeta^ 

MMixllv m&eq»sat oatxdfadOD V^ M 
lis pBtfcntt Ort tfaoM paticM wbo Ipsw iBom fi«^^ 
Iw coaplctc fconS^DiL Sfitma sanq^ 

leorii&ttMtiafltt domgiem&atoflandaac^^ 
pjtfcat* »» deM at pat&soia «asndmift » tfete^^ 
follow anMMida^iagiemtofa5«i^ 

dIuaauTlie ifiiBCalfaUnMfiC Oft MS patSwifs m smuoaifeed faW* l-la 

wahteol bcnmkrf* ID ft CVA (10 11^ 
SSStoa«-w3ayea«;r«^^ 

fanflte*€icM«^ 4(Wyeaa;twg^22lo 67 je»^ 
fa tJnl cacqiMife rtody (15 malM ai«i 14 

i,^<^lSaM..4a«fc^ 

doiLp«>vitelil -^Ugfttar^ (NCrC 8203) *^Jf? ^1^^-,^ fo, 
4nvtoA*«j* Irti^ at 3TC 

B«±man JA-20 foicc). Pflltete of wew ihite ttec* la 015 M 
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■atakMROa »tSO itt, AnrtDdie* carilrf 

ltew«\ «ntfWw wfflito « im aJJO <ita»i^ 



itcmhdrtS: P ^J yi O fti C ^i ^ 2P,yeoQda^y prqsi^ah^, . 
«EDSS^ tt^oiidtfi itatBs seals. 



f*ospta»Wtof«l saline (PBS) (e« 7/) 4^ 

95)»riw w*^«*=ld<^COD) te«Kns oC02Su5«iw oaaspo^^ 



im ^ 3<^4 Ijoffitt and 6C>4 test perfwJ* (««a 
^ lOflJeatiKl samples liieas^ Bdng Ba^^ 

^tow^iaihimdSitelmaamtite boffin 

1036 tfr=^ '^"^ * P*^**^ 

afldbeailBdatl00*CfiJr3 wJa- ^ ^,**L.^ „ ^ 

RISA. EIlSAa wefft cw« oat ffl p«fa«l? d<^^ 

of ua df lift««TT>t ioH«nsicia or ba<«^ 

Siema^ denied ia a 0.05 M caAooate biiffia (pit 9^ ^ 

ITate wcic wasted <toe tfaies ibr 5 mill fa PBS 
Twcctt 20 f Signn) (waablcg and inMbafi« 

Crtcednre was rcpcawd. aad 200 pi cetrst orooatoil«niii^ diWlrf^l ia20Q id 
kcobatiOfl boffix, waa added xo tha wiH. in dopEcate "^^^^^^ *=T/>? 
Src PUtaa TOC ^ed three iJtt as In wa^nug t alter, and 2{» jd oOgM, Ig^ 

iSpcoced^t w« lepeated, and 200 fd Of t«b«rtte soXnm-'l^'^^ 

buflcT, pH 4. J, contaiaiog fli>9 «M H^a «Id^ w 

S^wbO. Tha itotM d«vdqM«l In thfl dark; « 
mln-Thc KMcdCii w=4aiapp«i by additiaaaElOO |U oCsodf^ 
Sign») flolntifofl. AbsorbaucM w^ks mwared OH * miEcxcdcer pteia wsder (Pr 



^Ki«t3DY tol6 hittttMri!txTmteC»«MTStl^M^ 

jSlncrfBtfbaiww wtieariBl Ort « IWtB^^ 

Scr lBnn*X^«nl™^ «^ 
5Ii^tt-^i^WEsMdsBfi^(rB5) CwaiLXhctti^ 

$^ fa TBST«en «id ii«d iirfMdaaI» 
L™fi»2h.SanfliwffitatedatlfaMm2»Mtt»d-^ 

SttUibal«bcC«c«d S«idai^ 
^riWta 1^ «rt «»gj«d 

■ Hi iiiTTiiniinrrmt irtrrfrTi "Tf ^"'^"V 

RESULTS 

fcAaaa,4rii««o6«cftr antiboffles. Lcvds of IgA. mtifaodSeS 

steahi ISOH (P < OJOOOl). A JU«ff 1^ (P < OXtt), X. 
5B66 CP < MOOl), and A FBdtoTSi^ 
pilicats wre agoificaafly 

^ *i(C#r5866 (P < 0^), andji- «aI59rtS8s'»W CP < 0^ 
-iiBie also BhoTO to be figtflficaaity «*mted fa MS ps^^ 

MS «jid CVA patienis was seen for IgA. Biia»<Jies to «^ 
.AwetofrflCftifsp. strain 19004 or-i4«n«flM6Mtersp. 5lianil79(», 
SigiBficaiiily eleroledlevels rilgA.tDito&M**««eP5.sttaia 
jjJmiP < OJDOOl) tod A jtoOr 17908 < OiXfl) weie 
oteored m CVApatimts compared id conlids. I^weBorigA. 

affltoodr lo^e&KWfcxeifl- »p. atiaio 111 

«alfi(»i«^ higher in centWIs (P < <WX)1) UaamOrA^ps^ 

tols. No ottjer sSgnifkant dlffiewacea weae seen m 

flf IgA mtibodics to A lU^- 5866 Of A iwiuwai^ 

tecoociol and CVA groups (Kg. la toe). ^ 

Ftjidwamoie, ?4ieapaaeiila w«e diviiJcd fato ffiffeientMS 
aaaps. seccadaiy piognssOTe patkaita were shomi to 
dai&IIv elfivated levels of IgA antibodies vaAem^^ 

■ ». stiaM 11171 compared to relapsing lefflittang {f< 

^oS^ P^"y progressive MS (P< 

candy devated levels of IgA to Jdnetobaeter sp- ^ 
Scared to lelapsfas tenutiins patients CP < ^'B- 

*IeG ttifl..<fl«*to6««r antibodies. Levels of IgG antibodies 
toStfo&^tersp-aiaSnlJlTl (P«><<»Ol)';^SSSfffS; 
5866 CP < and A raiicrtsistaa (P < OiXJOi) were 
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ACINE£OBACl£R AND PSEtlDOMOflAE AKHECaJlES IN MS UBS 

ltd >lefAttoUcte-1d004 
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FIG. 1* Levels of IgA, IgM, and feG antiboditt (mean + statdaid cnor [ector barsp toAdn^ixaertp^stisSsi 11171 (aX-rfcowtofcacfl^TO- 
strala 19004 (b), A/rtrtS 17908 (c^X /Kt>^ 5866 (<O.Jt rw5OT£rtfcw(e), R om^ffK^^ (0> aiid£ «B Cg). in eerafahtt 26MS paUent^ 20 CVA 

significantly elevated in MS patients compaied co Jxealtl^r cou- sistats < OJXm) veie sigqificantly hi^ier in MS patients 

ttols- i tlm in CVa patients, 

ISQ antaK>3ies to >4i»iflto&a«er stiam 1 11171 (/• < Sigaificantly dwated IctcIs of IgG antibodies lo w4cwcto 

OjOOOI). Acm^bacter sp. strain 19004 (P < OOl), -^4. jww iwter sp, straJn 150EW (P < OiXTOI) and^/wir 1790S (P < 

17908 (P < 0.05), A- &vc#i 5866 (P < 0,0001), and^ radhr^ QJXm) were Ibond ia CVA patients compared to healthy 
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no, Z ^Gaiilibodi^ lapels (mean 4- Qt9acSazdenm^[<im 
X. cdbooc«^^ 16904 wl£ ccjS iasoa from 26 1^ ps^^ 
eoDepbdGcs pa£<iit% osd 2P heaUl^Uood donors. 



controls* Howevet; there was no ^jgnlficant diffcrcsKC in the 
Icvd of IgG antibodies to Amftnharttr sp. atram 11171,^ 
hw3§i 5866, and ^ radtoKsstetis beWrcen the CVA patients 
a«i healilor cootrc^ (1%. la to c). 

A fiiither fioidyp mcasorii^ IgG antibody levels xoA^ad- 
ccaceslajs 16904 demonstrated a significant elevalion in sera 
torn MS patoits compared to Icvcb in seta J&om itol cn- 
oephaJids padeois (P < 0.02) and healthy blood donor CMltoU 
^< 0.05) (Eg. 2). 

ftnti-Xci^O&crtffr Antibodies. Levels of IgNTamSxxSes 

Strain 19004 (P < OJOOOl), A jwiw 17908 CP < 00001), A hwj?* 
5866 (P < OjDOOI), and A. radiore^siens (P < QiX)0O wre 
agnificantly higher in MS patients than in the healdxsrcQntcol 

X>evels of .IgM antibody to AdmetcAacter sp, tfi^m 11171 
(P < 0^1). Acw£<>ewtc<cr q>. Strain 1^004 ^ < 0,0001),^ 
Kum 17908 (P < OiX)01)*w4. fiiv^' 5866 (P < ODpOl). aiidA 
^cff tT TTf^^^^ (P <^ OJtX301) were also &bown to be afeoificantly 
elevated in MS patleou compatcd to CVA patients. 

Significantly elevated levels of IgM antibodies toAditeto^ 
hactcrsp, stiatfl 19004 (P < OjOOI) ^At^obixctersp, strain 
17908 (P < OjOOI) were fcmnd in CVA patients con^paied to 
hcaKty controls- No significant difcrences were seen in the 
level of IgM antibodies to Xc^ietotecto-sp. strain 11171, it 
fcro^* 5866, and A /flrfwresut^ 

groups (Hg- la to e)- 

Antibodies to P. acmsuiasa. Lpds of 1$A toUawdaes to 
jpseu^dcmow were shown to be ^gnificaniiy hl^er in MS 
patients than in the control group (P < 0-001) and CVA pa* 
dents (P < 0X)5), Tbeic was also a slgniflcant elevation in the 
level of IgA wa^rFxu^cmonas an:dbodies, in the CVA group 
(P < 0.05) compared to contrds, 

Elcvatfiid levels of IgG antibodies to P&tadojtQfm were also 
observed in MS sera compared to contrds (P < QXXXJl) and 
CVA patients (P < 0.05). Fuithennoia, there was also a sig- 
nificant elevation in the level of IgG antSbodies to 
jzas (P < 0.05) in the CVAgcoup compa«d to controls, 

IgM antibody levels to i^«twtorw?TOy were 
dcvated in MS patients compared to controls (P<^ 0.0001) and 
CVA patients (P < O-OOl), Tberc was no ^gnificani difference 
in the level of Ifi^ antibodies toPJCMftomomir between ti^^ two 
control gronps (Fig- If). 



Alfiwffies to£.orfuWo agnificantdiffiMMicesm to 
of ^A. 1^ or |gC5 anIfcE: coff ani2jod«s Treie observed 
beORca SCOT of the groD^ tested Oc1& Iff ^* 

Ai£bodies totK^conipoaeats. G) B(IBP«Si^cantty tSi^ 
vatod kreb of IfeA. to MBP were obsetred m MS seia oom- 
pared to cmmIs < OJDOQl) and CVAscra CP < 0X01). 
However; no ^mficant d^excnce was observed between the 
cotfttd and CVAgnopiWbei measomtgl^ aotibo^r levels. 

facieased Icvdfiof asrfWBF IgG antax>dies 
' Bills sera conykared to contrtils (P < 00001) 0^1 CVA 
paffenK < OJU). and MS patioxts sbnwed a tgntftrftnri y 
bklKT levds of 1^ antasodies to MBP than those 
coflttob p < OJDOQO and CVA patients (P < a00ai> There 
imalsoincEaasedlevdsoranfi^dBPIgM aiiilgGantl^ 
ies a CTA patients con^aird to controls (P<a0001) 

® NearofiSameats. Levels of ^A anc^sody co nemofila- 
inq^wereaowntpbeacntficanttrhigCTinMS patients 

rh«tii,irTintrn1a(P<0U01>andCVAparientsCP<6>XX^ 

s^iiScantdifEereacebeisveenibe control and OTA groups was 
seenin die level <rf antSneuiOfilament IfeA andbodjea* 

Hfi pafients ^ showed a^gi^candy devaced IgG antineu^ 
rofflament anto^dies ccsoipared to the controls (P < OOOOl) 
andCVApatienis (P < 0.01). The levd of IgG antibodies was 
apffiantty inacascd in CVA patients compaiBd to controls 

{P<OJD0Ol). 

Sgdficanl^y debated kvcis of IgM to iKurofflamentew 
oteerved in MS sera compared to those from heal tt5rcontibls 
CP < OjOOOO >nd CVA patients {P < OjOOOI), lliexe was no 
^pflficant <fficrencc between the oontrtd and CVA 
tbe levels of anliiecrofflam«il IflM anybodies ^ig. 3<?t- 

Ite ffignr fi^'i'rt^ d^ferences'in ilie levels of IgA IgM, or IgG 
afltaiodies to A:TQ^u^Ka^em, A. hvqgii 5866, A. junix 1790S, 
^cfeto&flcwr slaain 19004, P- <«en^^ 
fihmeniswBte fonnd bctsreea the different groups of MS par 

dents (Fig- 3)- 

Measnremettt of serial ffilntionfl. Iflvda of total inmnmO' 
ridbdEn C^, ^ ^ IgA) to A mdZores&ena (Fig. 4a), 
JdBOobaeter^. strain 11171 (Eg. 4b), andP- aerugatosa (Fig. 
4^ arediovmforala^aodlow4cerMS serum and aconiid 

sample (M39). ^ ^ . ^ 

Pjt eadi audgen tested, the higt-titer and low-citet M5 
serum leaaed V(dth a dihition of up to 176,400 and 1/3^00, 
KMectrvcIy, whereas the contrd serum gave lower 
tSTcoefldcnt of variation iro legs than 10% for an ELISA 
teas carried cut- ^ ^-w^ 

Westcni blot analyds. The spedficiQr of &e senrn antibod- 
ies was evahiated by Western blotdi^ using A mdiore^W, 
AcmstohiKters^. «ratn 11171, and P. a&u^osa antigens. Tte 
Krivtiter MS serum (MS080) showed prominent leactm^ to a 
15- to 28j6-kDa region of both^ mdwre^stats mdAcmete>' 
bacter sp. strain 11171, and a further band of reactivi^ can be 
seen with a 91^EDa protein otAdrt^acUr ^, scram 1117L 
Ihe control serum (M39) ^wed mudi weaker reactmty to 
litotBinsofi4cih«««)tflC««rsp- Reacts 
S P. asni^nasa tanbeseenmboditheMSaod cciitrd 
pa^ts. The MS patient demonstrated prominent reactivi^to 
a7^KDa protein and an 85.IsDa protein of P. aerugmosa (Fig. 
5). 
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31^ Jkktet€bacteriwMarBsSstetts 




NeurofBdiTiBilt 




Acute Relapsing Remitling MS 
czsss Secondary Progressive 
BBa Primary Progress MS 
BBOTransffional MS 

I^%7iiSS^^ 20 CVApitoiiC^ «^ 25 healfly blood ^^vl 



c:::^ Controls 
ICVA 

i&nign MS 

Rdapsir^ RemSing MS 



GorrelatiQii coeffident analysil: The correlatiari oaeffident 
(r) TOS calcdated between all stcaias oLAdtt^tat^icier t^cd 
and K aefug^csA, Thm tos a sagnlficact positive coireladon 
between the levels of A. Jiaia 17908 and K oen^&KKa (r= 
-HX831; P < OIXMl), Asigflificant positive correlaUon wasalso 
seen be'tweeo tUe IgM levels QtAdn^tcbocter sp. strain 1^004 
3ndF, cmt^osa (r ^ +0-819; P < OJOOOl)- This tos also the 
case for levels of IgA antibodies between these tsvo oiganisms 

— 40.407; P < ODl), Both^coMto&flctflT sp, straia 19004 and 
jtjunu 17908 also showed wgnificanlpoaGvc corrBlations^th 
both MBP and nctirofilamenis, widi regards to IgM and IgG 
levels (P < 0,0001)- A significant positive coirelation wag seen 
becfrcen the levels of P. acrtJigmosa a^id both MBP (r = 
+0^1; F < 0.0001) and neurofilaments (r = +0.693; P < 
0,0001). A significant positive conclation -was also seen be- 



tween the l^A (r = •H)-39?;P<O.Q5), W(r- '^^^l^< 
OOOl) and IgG ^ = +0,77^ P < OOOOl) levels of MBP and 
netuofflan^nts^ 

MAN Index, The my^'^AcmeU^bacter'^^ 
(MAN)'mda< was calculated using the results fiom the IgG 
• anybody ass^ The foimulansed was asfoliows: ^ffiP OD X 
10) (4cD«rfo6ffcftTfitrain OD/Afiwa^^ OD X 10) (neuro 
fiUmeot OD x 10), All MS padents had values above the 
99^ ccmfideaaco Hmit of the COTitrdls T*en the MAN index 
was calculated rang^ Adnetcbacter ep, strain 

11171,^ fu^oTt^stens^AdnetobactiT sp. strain 19004^ and A 
jimu 17908, Only 88^96 of MS patients were shown to have a 
MAN index abqvB the 995% confidence limit, when c^cnjat- 
ing with jR aeru^itcsa antibodies. In aU ea$es onfer one control 
was shown tone above the 99.9% confidence limit. Seven CVA 
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Smni Doubly oaifQRs 

HG* 4. Seaal ctoubHng dilntiQcs (meao :£ smuJarf cirQr J[erior 
batsT^ of and tow-titer MS 5C«a and a conttol s«Dpkt agatet A 

patjents wre shown to have values above the 99,9% canfi- 
dencc limh when tbe MAN tfldexvras calculated iismg^cm- 
ctof^ocffiT sp, strain 11171, for all otHer stnmis oMd^^^^f*^ 
and P. cfWwtt moie than 12 CVA patients bad MAN ^ 
CCS above the 99J5% confidence Bmit. No jsigmficant difer- 
enccs were seen in the MAN indices between the different MS 
gronps, mtarestingly* when calculating the MAN index using 
ji rZiwr&istens afl M5 patients codd be distinguished from 
the mo control grtrtjps, ^en rcm(yvid^ the Aa'n^bactt^ pa- 



Cod MS Con MS Con 



TOrt. s. ImiDiiflobtotiw^ ifflrtgffiTc bands dwplv*^ wwn 
fmm an MS (MSOSO) (MS) and acontcbl hwl^ 

I4 ff ^ Awftr nvQff) (Con> acwpfitX m^Sorc^staa Qanes A and B>, • 
jli nrflifufi n rrr rr-^"^^ ^^^i^«^nv*ndHiigiiEraaBiaane3 

Miieter. the MAN index could distinguish MS patients from 
bedlty controls but XK3t fcom the CVA group ^ 6). Wh 
die MAN iodex ^ calculated IgA and ^ andbodies. 
Hk dMEerenccs between the MS padents and cannol groups 
wm iK)t as dgoificaat (data, not shown). 

PISCUSSION 

HcvaiBd Icvelsof IgA, and ]feG diiected 

itotetfirsp, stram 1U71, A A*«qfl^^^ 

^ fonnd in the sera tool MS paOenis couipaied to CVA 

patients or heal tt^ con tiols. A Acinar obsemtjcra was seen te 
Adf^aU^baeter sp. Strain 19X4 and Adnetc^er sp. strain 
1790?, althoufib there were no ^gmficam ^fifferenccs In the 
to«lsof IgA anax)dles between the MS and CVAgioi^A 
AiB&OTi iiaa^ase in levels of IgG to ^ cofc^^ 
^STSodbown in MS patients compared to heallly controls 
«fli viral cmcephantis patients. Itoaiy secondaiy pp^^ 
«BC MS patients tended to have hi^er levels of IgA antibodies 
mA&«tofeffl*=rsp,strainm71comparedtoo^^ 

Molecular mimicry appears to be invoked mMS ^Jt^ 
cfibrts to identify an ctioloipcal agent have not been soccessfaL 
Sewn wBl and one bacterial peptides have b«jn foand to 
activate three of seven T«U clones spedficto MBP (aouno 
tt5ds 85 to 99) isolated from MS patients. Tte bacteiial pep. 
tide identified was from phosphomannooutase prgteni m 
^^nasa (19). In this study we have looked at potential 
pathogens, indnding Adn^obacta- and P. aeru^- 
nJa, Which carry sequences that mimic braia components. An 
«nino add sequence homology between a knom cncephaii- 
toeenic myelin peptide (5) and the enzyme 
Ee dLrb^ase has been found in both^dh«*^er 

SUP. asid/". aen^osB (3)- , _ 

Anioajil&odies to nenional componeots, mdudiug MBP 
07). fayeliii oUgodendiocyte protein (14), i^ta-aKOCiated 
ilyi.p^icii (1<D, proteolipid protein {H). and neciofilafflente 
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HG, 6. MAN iodes; calculated as follows: (MBP OV x 10) (^^roitsfiocftr OD/RfifxidoOToa^ OD X 10) (neorofilament OD X 10) oqiressed 
ia logio, in ficiAtem 26 MS paUems (B, benign; RR,r6lap3iug remlttld^ wolereI^»iagi«mittiD^ 2P, secondary pwgrtssiv^ PP, priniai7 
piDgce$$ive; Tcaos, tt^flsitioiial), 20 CVA paiu'eats, and 25 heaCby- blood donoi^ The daslied Hne tc^irescots th& 99.9% confideoce tinxit of coatrab. 



11S7 



UB HUGHES ETAL 

S™^t^ ^ *^ ^ ««' fawT^ 

^^«J^be^d«io«teteda 88% of 

towb of IgA. IBM. and Ige to Ixrth tK«rfc«^i2'^ 

MS patjeoti compared to eontiob aad the CWA «m^r^ 

of as being coaflned to ll» T*iic iMttet but ih- oi^^ 

Cents and not cwKiofc tadkaaea am sffl^^ 

be Involved ia ri«. disSJ.^'S^^^ 

m MS p aiKois using magaetk lesoaancf 
^« demonstrafidg the presence of antlbo&^'S 
£Da ncMOfilamegt pioteia (11). 
Wetovc wed our iBolis fi»m the EUS^ 

„fflaments to ob^ , MAN antibody JodSS^^^ 
made^tt possible for "S to identify afl the MS paS^ 

Tie agent nsspoosWe for autoantibodies mMShsSHxm^ 

b^ closed oyAcbuaob^^p. and i». aemgiijrtti 

ep,topesr«ea,Wing biahi totigens. couIdI«5w aSS^ 
auto-reacfve cells and pwduction of aatoandboS^ 

^L^JT* ^"^"^ "«i l«d 10 tfae devdopm^f 
a neutologicd amoimmuae disease, such as IVfS. Hcwevw ic 

lx«gmxdmal stu<Ues are necessary to detennine «hecber 
posiM to^i«^Waatl8en3pi«edcsQrfidIo«rapathoI«^ 
^ dianses. Ftoher vrodc is required to evaluate the toljtf ■ 
any, olAanaobaeter spp. and P. aent^d m Ma 
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